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For a personal retention copy, call Tech. Info. Division, Ext. 6782 . In this paper we describe the results of an experimental and theoretical investigation of the excitation of the second 0 state of 12C by inelastic scattering of this nucleus from 208 Pb target. This 0 state in 12 is known to have well developed a-cluster structure [1, 2] which is evident from the large value (= 0.74) of the 8_ reduced width for this At state. The theoretical analysis of this excitation process by double folding model is interesting because of the following reasons: (a) previous studies of the heavy ion elastic scattering for weakly bound projectiles employing the M3Y type of effective interaction (3, 4] have indicated that the strengths of the calculated potentials must be reduced by a factor of approximately 2 in order to get a fit to the experimental data. The 12C nucleus in the excited 0+ state is expected to behave like a very loosely bound system. So it is of interest to determine whether a similar reduction is necessary to explain the inelastic scattering data as well; (b) transition form factor obtained by folding the M3Y interaction with transition densities is one of the factors which govern the strength of the inelastic cross-section. It is of interest to see if the calculated form factor is consistent with the data; (c) the 01+ + 0 2 + transition is particularly suited for studying the central part of the effective interaction since the spin-isospin dependent parts do not contribute for this case.
The experiment was performed using the 12C beams produced by the Lawrence Berkeley Laboratory 88-inch cyclotron. For those inelastic scattering reactions where the scattered 12 C nucleus is excited to states above 7.37 MeV, but below 15.96 MeV, the only particle emission channel open is 12c + 8 + a. These channel fragments will be confined to a cone of an angular width that is determined by the kinetic energy of the recoiling 12 C nucleus and the centre of mass energy of the 8 ,a fragments. Maximum efficiency for the detection of the 12C breakup fragments -3-was achieved by constructing two iE X E telescopes in close vertical geometry, with one telescope above and the other below the reaction plane.
These telescopes consisted of pairs of tE (200 u) and E (5 mm) detectoL manufactured on the same silicon wafer such that the vertical angular acceptance of the telescopes was 1.5 0 to 10 0 , and an acceptance of 3 0 in the horizontal reaction plane. Reject detectors placed behind the E detectors were employed to veto high energy events.
A summed energy spectrum for coincident events in the two telescopes, where at least one telescope records an ct-particle, is shown in fig )PT(tr )(r) V(r -r -r) drdr (1) where p p(tr) and 2T(tr) are the transition densities for the projectile and the target nuclei respectively and V is the nucleon-nucleon effective interaction. If either target or the projectile remains in the ground state during the collision, the corresponding transition density in eq. (1) is replaced by the ground state density distribution. Note that eq. (1) is an extension of the double folding model of the optical potential for the elastic scattering [3] . The form factor calculated by eq. (1) is then used in e.g. DWBA calculations of the inelastic scattering. Some authors have used the macroscopic approach of deforming the ground state density dis-tributions in order to get the transition densities [6, 7] . However, there is a large difference in the spatial configuration of the 01+ and 02+ states in 12 C and hence the 02+ state in 12 Ccannot be regarded as a breathing vibration mode based on the ground state(8). This rules out the applicability of the macroscopic approach in our investigation.
Recently Kamimura(8] has calculated the transition densities between various states of 12C as well as the diagonal densities for various states of this nucleus by using a microscopic 3a resonating group (RGM) wavefinction, which were obtained by solving the relative motion between three a-clusters with the total anti-symmetrization between 12 nucleons taken into account. By using these transition densities the electron scattering form factors for the transition 01+ + 02+ in 12 C nucleus was excellently reproduced up to q 2 = 6.0 fin 2 . This shows the reliability of these transition densities, and we have used these in our investigations. The renormalization factor of 1.25 to renormalize the calculated transition form factors is rather difficult to explain. This is because the real part of the ground state potential needs a renormalization of 1.25 whereas the excited state requires a factor of 0.6. Since, the form factor is a complex quantity (19) (20) (21) its renormaJ.ization factor is the modulus of a complex factor. Probably a value for this closer to the renorinalization of the real part of the ground state potential appears to be reasonable.
The results of our calculations for inelastic cross sections at mcident energies of 132 MeV, 187 MeV and 230 MeV are shown in fig.4 . The experitnental resolution due to the finite acceptance of the detectors. should be taken into account in considering the comparison between the calculations and the experimental data. In fig.4 Figure Captions 
